We designed the study to compare the oncologic and renal function outcomes of off-clamp, laparoscopic partial nephrectomy (OCLPN) and conventional laparoscopic partial nephrectomy (HCLPN) for renal tumors. Methods: Between March 2008 and July 2015, 114 patients who underwent laparoscopic partial nephrectomy (LPN) of a renal neoplasm were studied. We performed LPN without hilar clamp on 40 patients (OCLPN, Group 1), and conventional LPN with hilar control and renorrhaphy on another 40 patients (HCLPN, Group 2). We retrospectively reviewed the medical records of each patient's age, sex, R.E.N.A.L. nephrometry score (RNS), operation time, complications, hospitalization period, tumor size, positive resection margin, histologic classification of tumor, pathologic stage, Fuhrman grade, estimated blood loss (EBL), warm ischemic time (WIT), and estimated glomerular filtration rate (eGFR) before and one year after surgery. Results: There were no significant differences in age, sex, preoperative eGFR, EBL, surgical (anesthesia) time, and tumor size between the two groups. The mean eGFR was not significantly different between the OCLPN and HCLPN groups 1 month (95 and 86.2 mL/min/1.73 m², respectively; P = 0.106), 6 months (92.9 and 83.6 mL/min/1.73 m², respectively; P = 0.151) and 12 months (93.8 and 84.7 mL/min/1.73 m², respectively; P = 0.077) postoperatively. The change in eGFR after one year was 3.9% in the OCLPN group and -7.9% in the HCLPN group. Conclusions: OCLPN was superior to HCLPN in preserving renal function one year after surgery, and there was no statistically significant difference in tumor treatment results.
Partial nephrectomy (PN) has been shown to be equivalent to radical nephrectomy (RN) in T1b neoplasms as well as clinical T1a neoplasms, and is superior in terms of preservation of renal function. [1] [2] [3] [4] [5] A number of studies have reported no difference in oncologic outcome between laparoscopic partial nephrectomy (LPN) and open partial nephrectomy (OPN). [6] [7] [8] In OPN, cold ischemia using ice is typically used to reduce renal ischemic injury. However, in lapa-roscopy, warm ischemia is generally used because of the difficulty of cold ischemia. [9] [10] [11] In general, limiting warm ischemic time (WIT) to 30 minutes is considered to be sufficient for preserving renal function. In some studies using renal scintigraphy, the time limit of WIT for minimizing renal function is 25 minutes. [12] [13] [14] Many surgeons use bulldog clamps to perform renal artery ligation in LPN. Vessel loops (Rummel tourniquets) and laparoscopic Satinsky clamps are also used. In addition, there have been reports of selective ligation of the feeding artery or ligation of the branchial renal artery. In the case of a protruding tumor in the renal upper pole or lower pole, a method of direct compression of the renal parenchyma without ligation of the blood vessel using Simon renal pole clamps has been reported. [15] [16] [17] Renal artery ligation may cause renal ischemia and reperfusion injury, and progression to third stage chronic renal disease has been reported in up to 8-30% of cases. In cases of chronic renal disease, progression to end-stage renal disease is likely. [18] [19] [20] [21] In order to reduce the possibility of such permanent renal function decrease without ligation of the renal artery, selective clamping of renal artery branches is performed when partial resection of the renal neoplasm is attempted.
However, this procedure is limited because of its difficulty. Nevertheless, because of the absence of renal ischemia and reperfusion, it is expected to be beneficial and has recently been performed by a small number of surgeons. 22, 23 The authors have retrospectively reviewed changes in renal function and oncologic results after off-clamp, laparoscopic partial nephrectomy (OCLPN) and conventional hilar clamp, laparoscopic partial nephrectomy (HCLPN) for at least one year in renal neoplasm patients. 
MATERIALS AND METHODS

Patients
Surgical procedure
All surgeries were performed in a conventional manner by a single surgeon (T.S. Kim) ( Fig. 1 ). 24, 25 OCLPNs used a peritoneal approach under general anesthesia. A bulldog clamp or vessel loop was placed at the renal artery to prepare for excessive bleeding (Fig. 1A) . The renal veins were not always clamping. A monopolar hook electrode was used before the resection of the neoplasms to mark the resection plane with a dot or line ( Fig. 1B ). Tumors were resected using a 10-mm cold knife to minimize loss of normal parenchyma 
RESULTS
There were no significant differences between 
DISCUSSION
In this study, there was no difference in operative factors (EBL, admission duration, etc.) between the two groups (OCLPN vs. HCLPN) with the same patient characteristics before surgery.
After one year, renal function was superior in the OCLPN group.
EBL was expected to be greater in OCLPN than HCLPN at the time of surgery because of the lack of renal artery clamping, but no difference was found between the two groups. However, Smith this study was limited to 44 cases with low RNS and tumor size of 3 cm or less, and may not apply more generally. 27 In contrast, other studies have shown that EBL is equivalent in OCLPN and HCLPN, with EBL depending on the surgeon's surgical technique, surgical expertise, and location of neoplasms. 28 In this study, there was no difference in EBL between the two groups, since most of them were low RNS (75 vs 70%), and the risk of excessive bleeding during surgery was low and could be managed well.
In our study, the mean WIT in the HCLPN group section marginsin OCLPN patients. This rate is higher than that in HCLPN patients (2.5%; one case), which is higher than results of previous studies. 30 However, three out of the five OCLPN cases with positive resection margins were renal angiomyolipomas; during surgery, the surgeon judged them to be lipomas and intentionally resected minimal renal parenchyma. Two of the OCLPN cases (6.25%) with positive resection margins were malignant tumors, similar to other studies. 30 One of these patients recurred postoperatively and underwent radical nephrectomy.
The HCLPN patient with positive surgical margins has had no recurrence to date. One patient who had negative surgical margins had recurrence and underwent radical nephrectomy.
This study is a retrospective study and has limi- However, there was no significant difference between the two groups when comparing only malignant tumors.
OCLPN is superior to HCLPN in terms of functional outcome, with no significant difference in oncologic outcome. Therefore, we think that OCLPN is a good operative method for patients with low clinical stage who are worried about renal function decrease, diabetes or hypertension.
